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CORRELATIONOF LIQUID-LIQUID EQUILIBRIUM DATA OF WATER + INORGANIC SALT + ALCOHOL
SYSTEMS USING THE MNRTL MODEL
Component 1 Component 2 Component 3 s
Water LiCl 1-Butanol 0.093
Water LiCl 2-Butanol 0.083
Water LiCl 2-Methyl-1-propanol (isobutanol) 0.067
Water LiCl 1-Pentanol 0.084
Water LiCl 2-Pentanol 0.060
Water LiCl 3-Pentanol 0.041
Water LiCl 2-Methyl-1-Butanol 0.063
Water LiCl 2-Methyl-2-Butanol 0.053
V. Gomis, F. Ruiz, M.D. Saquete and N. Boluda
Departamento de Ingeniería Química













System water+sodium chloride+1propanol. Concentrations in mole percent.
Blue line: experimental. Red line: calculated
Mean absolute deviations found in the correlations. System water+lithium chloride+1-butanol. Concentrations in mole percent.
Blue line: experimental. Red line: calculated.
Component 1 Component 2 Component 3 s
Water NaCl 1-Propanol 0.008
Water NaCl 2-Propanol 0.024
Water NaCl 1-Butanol 0.019
Water NaCl 2-Butanol 0.028
Water NaCl 1-Pentanol 0.008
Water KCl 1-Butanol 0.021
Mean absolute deviations ( ) between experimental and calculated mole fractions.s
Prediction of the liquid-liquid equilibrium of some systems
.
The ternary systems water+NaCl+1-propanol, 2-propanol, 1-butanol, 2-butanol and 1-pentanol and
water+KCl+1-butanol has been predicted using the parameters obtained by Van Bochove et al. (2000).
The predictions of these systems were good. The value of the mean absolute deviation between
experimental and calculated mole fractions is low even in the systems with propanol where







Component 1 Component 2
2,1t 1,2t
2-Methyl-1-propanol (isobutanol) NaCl -7.826 -1.140
2-Pentanol NaCl -8.241 -1.070
3-Pentanol NaCl -8.305 -0.147
2Methyl-1-butanol NaCl -8.202 -1.061
2-Methyl-2-butanol NaCl -7.720 -1.020
1-Propanol KCl -7.132 4.192
2-Butanol KCl -6.669 2.555
2-Methyl-1-propanol (isobutanol) KCl -8.095 -0.231
1-Pentanol KCl -5.360 6.649
2-Pentanol KCl -9.028 -0.576
3-Pentanol KCl -6.603 6.832
2Methyl-1-butanol KCl -3.355 6.693
2-Methyl-2-butanol KCl -3.198 10.487
Parameters alcohol-salt obtained in the present work. =0.3.ija
System water+sodium chloride+3-pentanol. Concentrations in mole percent.
Blue line: experimental. Red line: calculated.
Component 1 Component 2 Component 3 s
Water NaCl 2-Methyl-1-propanol (isobutanol) 0.023
Water NaCl 2-Pentanol 0.019
Water NaCl 3-Pentanol 0.006
Water NaCl 2-Methyl-1-Butanol 0.019
Water NaCl 2-Methyl-2-Butanol 0.038
Water KCl 1-Propanol 0.030
Water KCl 2-Butanol 0.031
Water KCl 2-Methyl-1-propanol (isobutanol) 0.022
Water KCl 1-Pentanol 0.009
Water KCl 2-Pentanol 0.021
Water KCl 3-Pentanol 0.004
Water KCl 2-Methyl-1-Butanol 0.019
Water KCl 2-Methyl-2-Butanol 0.043
Mean absolute deviations found in the correlations.
Correlation of ternary systems water + sodium or potassium chloride + alcohol
Other systems water+sodium or potassium chloride+alcohol (propanol, butanol and pentanol)
could not be calculated directly since the parameters alcohol-salt were not available. To obtain them,
the different systems were correlated. The parameters water-alcohol were taken from bibliography
and fixed in the correlation ( .Sørensen and Arlt; 1979,1980)
The results obtained with these correlations were also good as it is stated by the values of mean
absolute deviations.
The systems water+lithium chloride+alcohol were studied in a different way
since for these systems the only parameters that are known were the parameters water-alcohol.
The parameters water-lithium chloride and lithium chloride-alcohol had to be fitted in
the correlation. The correlation of these systems was done simultaneously to obtain only one couple
of parameters water-lithium chloride for all the systems studied. In contrast to the sodium or
potass ium ch lo r ide sys tems , the mean abso lu te dev ia t ions ob ta ined wi th
lithium chloride were higher and the correlation was not good. In these systems the formation of
a solvate alcohol-salt produces a unusual s-shaped solubility curve in the organic branch which
can not be accounted for by the model. .
The liquid-liquid equilibrium of water+salt+alcohol systems have been correlated and predicted using the MNRTL model (Chen et al., 1982).
The MNRTL model uses the extended Debye-Hücke l formula proposed by Pi t zer (1980) to represent the
contribution of long range ion-ion interactions while the NRTL local composition model is used to represent the contribution of short range
interactions of all kinds. The salts were NaCl,
KCl and LiCl. The results show that the MNRTL model is an adequate tool to correlate and predict the equilibrium of water + NaCl or KCl +
alcohol systems. However, this model is not useful in water + LiCl + alcohol systems, since it is not able to predict the important increase in the
solubility of salt in organic phase, due to the formation of “solvate” alcohol-salt.
The alcohols studied were the different propanols, butanols and pentanols.
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